Urgency urinary incontinence (UUI), the result of conditions such as overactive 23 bladder (OAB), could potentially be influenced by both commensal and urinary 24 tract infection-associated bacteria. The sensing of bladder filling involves interplay 25 between various parts of the nervous system eventually resulting in contraction of 26 the detrusor muscle during micturition. Here we model host responses to various 27 urogenital bacteria, firstly by using urothelial bladder cell lines and then with 28 myofibroblast contraction assays. To measure responses, we examined calcium 29 influx, gene expression and alpha smooth muscle actin deposition assays. We 30 found that organisms such as Escherichia coli and Gardnerella vaginalis strongly 31 induced calcium influx and contraction, whereas, Lactobacillus crispatus and L. 32 gasseri did not induce this response. Additionally, supernatants from lactobacilli 33 impeded influx-and contraction induced by the uropathogens. Upon further 34 investigation of factors associated with the purinergic signaling pathways, we 35 found that influx and contraction of cells correlated to the amount of extracellular 36 ATP produced by E. coli. Certain lactobacilli appear to mitigate this response by 37 utilizing extracellular ATP or producing inhibitory compounds which can act as a 38 receptor agonist or calcium channel blocker. These findings suggest that members 39 of the urinary microbiota may be influencing UUI. 40 41 42 3 IMPORTANCE 43 The ability of the uropathogenic bacteria to release significant amounts of ATP as 44 an excitatory compound and possible virulence factor to stimulate various 45 signaling pathways can have profound effects on the urothelium, perhaps 46 extending to the vagina. This may be countered by the ability of certain commensal 47 urinary microbiota constituents, such as lactobacilli. The clinical implications are 48 to better understand the impact of antimicrobial therapy on the urinary microbiota 49 and to develop a more targeted approach to enhance the commensal bacteria and 50 reduce ATP release by pathogens.
INTRODUCTION
ATP by increasing the level of intracellular calcium can cause mitochondrial 136 dysfunction. Gene expression for mitochondrial enzymes, monoamine oxidase A 137 and B was measured because of their potential ability to degrade neurotransmitters 138 such as serotonin. The E. coli supernatant (-1.27 ± 0.0041 fold change), as well as 139 L. crispatus supernatant (1.218 ± 0.0020 fold change) had no effect on MAOA gene 140 expression [ Fig 5A] . The E. coli had no effect on MAOB gene expression, whereas, 141 L. crispatus upregulated its expression by 44-fold [ Fig 5B] . Pure ATP caused contraction of myofibroblasts in the first hour (30.30% ± 3.25) 157 and continued for 24 hours (60.73 % ± 1.49) [ Fig 7D] . While, GABA did not cause 158 contraction in the myofibroblast assay, it inhibited contraction caused by E. coli 159 [ Fig 7E] . Previous reports [13] suggest that the contraction maybe caused by E. 160 coli was due to LPS. However, after five hours of exposure of LPS to the 161 myofibroblasts, contraction was approximately half that induced by ATP (27.26% 162 ± 1.05 versus 46.19 ± 1.78%). [ Fig 7F] . To determine if sustained activation of the calcium channel promoted 178 apoptosis by bacterial components, TNF was measured as an indicator. the E. coli 179 caused more than 700-fold upregulation (714 ± 19.91) of TNF [ Fig 8D] , whereas, 180 exposure to L. crispatus only resulted in three-fold increase (3.9 ±0.115). When E. 181 coli and L. crispatus supernatants were mixed and applied to the assay, the smooth muscle contraction, suggesting a mechanism for premature voiding and the 233 potential for lactobacilli strains to interfere with this process. However, not all 234 strains of lactobacilli tested were protective against the effects of ATP.
reduce the E. coli-stimulated upregulation of this gene in myofibroblast cells, could 262 be significant [ Fig 8D] . 263 In summary, we report the discovery of a potential means by which 264 commensal members of the urinary microbiota, in particular L. crispatus and L. 265 gasseri, can mitigate the ability of uropathogenic E. coli to stimulate pathways 266 associated with conditions such as UUI. 
294
For investigation the subtherapeutic concentration of ciprofloxacin, the L. 295 crispatus was grown in deMan, Rogosa, Sharpe media (MRS, Difco, MD). Growth 296 curves for these bacteria were generated using a plate reader (Eon Biotek, VT) at 297 OD600 and 37˚C to determine exponential phase. One-part neutralization mixture was then added to 4 parts collagen, mixed with 356 1x10 5 cells to a final volume of 500 µl and added to each well in a 24 well plate.
357
After 45-minute incubation at 37⁰C, 1 mL 2% FBS was added to each well and the 358 plate was incubated for an additional 72 hours at 37 ⁰C. The media was then 359 removed, fresh media and treatment was added, and the collagen matrix was 360 released using a sterile spatula. The plate was scanned using a Canon PIXMA 361 MP250 immediately after release and also at 1, 3, 5 and 24 hours. The size of the 362 collagen matrix was measured using ImageJ and the percent contraction was 363 calculated. To decrease any shock to the myofibroblast, all bacterial strains were 364 grown in DMEM with 2% FBS. 
538
RPMI was supplemented with small quantities of ATP and incubated for two 539 minutes. ATP was measured before and after the addition of the ATP (K). A and B) . The image intensity was measured by confocal microscopy with identical to A, were added to the myofibroblasts that were grown in the collagen 572 matrix and then incubated at 37°C with 5% CO2 for 3 hours and tested for gene 573 expression of alpha smooth muscle actin (ACTA2) and TNF (C and D). 
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